The 
INTRODUCTION
The research and development of plug-in hybrid vehicle has become a main stream in EV circle world wide. No zero emission can be achieved if the ICE engine is not used and the relay on renewable energy can not be changed ultimately. The fuel cell technology is getting mature and the price is still expensive. The battery technology worldwide has been developing quickly and traction battery with large capacity is available for EV production. Especially in China, the traction battery with large capacity leads the world and has gained worldwide focus on the technology development. While at the same time, the oil price is climbing continuously and the china's oil consumption depend at over 57% on the importation from overseas countries. The energy security and strategy force us to develop renewable energy vehicles at full strength. The involvement of State Electric Power Grid Corporation (SEPG) in field of power source, charging stations and battery have greatly accelerated the EV industry in China. The two hydrogen infrastructures available in Beijing and Shanghai, the EV drive by SEPG and battery technology of China are the basis of the development of FC plug-in hybrid bus with ultracapacitors. [Szumanowski, 2000 [Szumanowski, , 2007 
WHY FC PLUG-IN HYBRID BUS WITH ULTRACAPACITORS
If the energy and power are all depend on on-board fuel cell during operation, the power, volume and weight of on-board fuel cell will be larger than any other battery to meet the same power performance and range to one charge requirements, which leads to difficult structural design and layout of bus design. Especially the life of fuel cell module will be shortened if the entire load is burden by it and the discharge current is large. Further more, the price of such a fuel cell stack is too expensive to be sold commercially. [Electric & Hybrid, 2005] The fuel cell used on-board cannot be charged on-board and no braking energy regenerated if only the fuel cell is used for power system. While the effects of regenerative braking by lead acid battery, nickel hydride battery or lithium-ion battery need improving. For the electric transit buses with frequent starts and stops, regenerative braking should not be neglected as statistics, more than 10% range can be extended with regenerative braking for transit buses. Besides the function of regeneration, the ultracapapcitor can improve the system performance as well as the efficiency of the whole system especially it will improve their battey life. Experimental results have shown that the battery life with the help of the ultracapapcitor can be significantly improved. The ultracapacitor pack should have high power density to ensure the discharge capability with large current while starting, accelerating and climbing as well as overloading. It also should have long life, no memory effect, no pollution and low price. The rectangular in Table 1 stands for ICE plug-in hybrid vehicle. It combines the advantages of both HEV and EV, it features low price, long range, need not stop even though the battery energy is out and zero emission, high energy efficiency and low noise. While the other rectangular stands for Fuel Cell plug-in hybrid vehicle. It combines the advantages of HEV, EV and FCEV.
SYSTEM CONFIGURATION
The configuration of the plug-in hybrid bus with ultracapacitors consists of an AC motor and controller system, an AMT, a NiMH battery pack with medium capacity, high power density and energy density, an ultracapacitor pack with DC-DC converter and a fuel cell system with DC-DC converter is shown in Figure 1. 
PARAMETER MATCH
After a serial of calculation and analysis the main system parameters are fixed and the requirements of the vehicle performance are shown in Table 2 . Figure 2 , the maximum speed of the FC plug-in hybrid bus with ultracapacitors is over 75Km/h and the maximum climbing capability is over 20%. The system match can fully meet the requirements.
PERFORMANCE SIMULATION As depicted in

CONCLUSION
The configuration of the FC plug-in hybrid bus with ultracapacitors mentioned in the paper can greatly meet the current needs of zero emission vehicles. The price is also reduced by adopting only half of the power as the fuel cell hybrid bus. The system is expected to save oil consumption with on-board charger to charge NiMH battery pack during operation intervals, usually a fast charge in daytime and a normal charge at grid valley during night. 
